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SPARROW* relates monitoring data to information 

on watershed characteristics and nutrient sources

*SPAtially Referenced Regressions On Watershed Attributes
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SPARROW Model Description
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SPARROW Model Description

SPARROW Predictions are Statistically Derived
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SPARROW extrapolates calibration results for 

monitored watersheds to all locations throughout a 

region



Nutrient Sources Explicitly Considered in 
the Pacific Northwest SPARROW Models

Point Sources

WWTP’s

Fish Hatcheries

Industrial Facilities

Nonpoint Sources

Farm Fertilizer

Livestock Waste 

Developed Land (mostly fertilizer)

Atmospheric N Deposition

Forest Land (N fixation)

Red Alder Trees (N fixation)

Geologic Phosphorus
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Nutrient Sources Explicitly Considered in 
the Pacific Northwest SPARROW Models
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Nutrient sources 
and other landscape 
data available in 
raster and vector 
format from USGS 
WRD NSDI Node



SPARROW Decision Support System
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SPARROW Decision Support System

• Predict water-quality conditions where no 
water-quality data are available

• Predict contaminant delivery by source type 
and location

• Predict changes in water-quality conditions 
under different management scenarios 
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SPARROW Decision Support System
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http://water.usgs.gov/nawqa/sparrow/dss



SPARROW Decision Support System

Select an application – TN or TP; Region
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SPARROW Decision Support System

• Predict water-quality conditions where no 
water-quality data are available

• Predict contaminant delivery by source type 
and location

• Predict changes in water-quality conditions 
under different management scenarios 

12



Predicting Water-Quality Conditions

Yakima River downstream of Union Gap

169,909 kg/yr of total phosphorus

Flow-weighted TP concentration: 0.08 mg/L
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SPARROW Decision Support System

• Predict water-quality conditions where no 
water-quality data are available

• Predict contaminant delivery by source 
type and location

• Predict changes in water-quality conditions 
under different management scenarios 
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Predicting Water-Quality Conditions

Yakima River downstream of Union Gap

Geologic Sources: 57.4%

Point Sources: 23.9%

Agricultural Sources: 13.3%

Urban Runoff: 5.4%
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Delivery to Downstream Waters

Tualatin River

(290,694 kg TP/yr)

Rock Creek Watershed

(28% of exported TP load)
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SPARROW Decision Support System

• Predict water-quality conditions where no 
water-quality data are available

• Predict contaminant delivery by source type 
and location

• Predict changes in water-quality conditions 
under different management scenarios 
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Running Management Scenarios

Yakima River below Union Gap

50% Reduction in Upstream Point 

Source Loading to Streams

Adjusted TP Load 149,584 kg/yr

(-12%)
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Running Management Scenarios

Yakima River below Union Gap

No Upstream Anthropogenic Sources

Adjusted TP Load 97,469 kg/yr

(-43%)

Adjusted Flow-Weighted 

TP Concentration
0.03 mg/l

Recommended EPA TP 

Reference Criteria
0.022 mg/l
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Other SPARROW Nutrient Models

• United States National Models

• U.S. Major River Basins
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California: coming soon

Chesapeake Bay

New England



How can I get more information?

 SPARROW Information:
http://water.usgs.gov/nawqa/sparrow/

 PNW Regional Models:

http://water.usgs.gov/nawqa/sparrow/mrb/7.html

 Decision Support System

http://water.usgs.gov/nawqa/sparrow/dss/

 Contact:

Daniel Wise (dawise@usgs.gov)

503-251-3213
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